The Anderson model for dilute magnetic alloys is studied in the renormalized random phase approximation which has recently been applied to the Wolff model by Suhl and his co-workers. The resulting integral equations are solved approximately with a suitable trial function which becomes asymptotically self-consistent in the limit U/n:.d~=, where U is the Coulomb interaction and L1 the d-level width. The solution is proved to give incorrect temperature dependence of the resistivity and the zero-frequency susceptibility in comparison with the rigorous results obtained by other methods. studied the \lif olff model in the renormalized random phase approximation and obtained many interesting results, which are seemingly in agreement with some experimental observations. Unfortunately their basic integral equations were solved by fully numerical iteration, so that the results cannot be compared in their analytic structures with those obtained by some other rigorous studies.
) for dilute magnetic alloys. In particular, Suhl and his co-workers 1 ) studied the \lif olff model in the renormalized random phase approximation and obtained many interesting results, which are seemingly in agreement with some experimental observations. Unfortunately their basic integral equations were solved by fully numerical iteration, so that the results cannot be compared in their analytic structures with those obtained by some other rigorous studies. 7 )"" ' 9 ) It is difficult to see to what extent the renormalized random phase approximation is reasonable. It seems therefore desirable to get an analytic solution though it may be approximate.
In the present work, we try to get such a solution by a tedious but elementary method using a suitably defined trial function. For convenience, we shall adopt the Anderson model rather than the more general Wolff model used by Suhl, because the essential feature of the latter reduces to the former's within the Suhl-approximation scheme. We first summarize a number of significant results which will be obtained by our method. As mentioned by Suhl, no instability occurs to the paramagnetic state even in the limit U /7u1 0 ----+ oo, where U is the Coulomb interaction and L/ 0 the d-level width. The zero-frequency susceptibility remains finite, as large as (Lio/ UY (rc/Tso), at low temperature, where T.w is the specific temperature in our problem and is of the order of (L/ 0 2 /U) ·exp
The temperature dependences of the resistivity and the susceptibility are expressed at high temperature by [ln (U/T)J 12 and [Tln (U/T)]-I, respectively. Further, it is proved that the spectral density specified by the d-state has a peak at a high energy of order U.
In the course of completing this work, it has been brought into our notice that Hamann 6 ) studied the same problem in a little different approximation and gave essentially the same results as ours except for the· form of the spectral density. His approximation procedure to reduce the basic nonlinear integral equations to the Riemann-Hilbert problem seems not self-evident. Perhaps our method and his are complementary to each other in giving the essential features of the problem. Since the situation of the problem of interest is exactly the same as what Hamann discussed in detail, we will only give our own approximation scheme and its results.
In § 2, we shall give a brief explanation about our model and the formulation to derive the basic integral equations. In ~ 3, the integral equations are solved approximately by use of suitably defined trial functions to obtain the selfconsistent equations for the energy parameters characterizing the trial functions. 
We wish to treat this model by the standard temperature Green's function method.10) Our Green's functions are
The Dyson equations for these Green's functions are schematically described as follows:
. Following Suhl,l) we shall assume that the spin-fluctuation effect on the selfenergy part can be taken into account by computing the sums of diagrams in 
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(m: integer) (n: integer)
(2·6)
X+-(iem) corresponds to the transverse susceptibility in the random phase approximation and is giVen as (2·7)
with the susceptibility for U = 0 
with the frequency and temperature dependent renormalization factor AT (I wnl),
and the temperature dependent constant L1 (T),
Now, m the first step of our approximation, we shall assume },.r(lwnl) to be given by (3·4) with T-dependent energy-parameters 1J (T), ( (T) and ~ (T). This trial form of AT (I wnl) has been suggested from our simple perturbational consideration, and it will be verified as a result that the asymptotic I wnl-dependence of AT (I wnl) must be I wnl ~2 • Substituting Eqs. (3 ·1) and (3 · 4) to Eq. (2 · 5), we get 
. Schematic diagrams for spectral density Im Ga (E) versus energy, (a) in the :first step of our approximation, (b) in the :final step of our approximation and (c) to be expected from the exact solution.
where we have assumed r; (T) 
The second term on the right-hand side of Eq. (3 · 7) can be replaced to a good approximation either by an over-estimated or by an under-estimated function with the use of the inequalities,
where the equalities are realized at lcml = 0. In correspondence to these approximate forms for Xo (icm), we should carry out two types of discussions.
However, as the difference between them does not affect essential features of our results, we will take the underestimated case. A comment on the overestimated will be given in § 5. Then, from Eqs. (2 · 7) and (3 · 7), we obtain
Here we have used the notations 
2~ (T) 2 2 n c" 2nT
Second, we will try to adjust these parameters variationally in order to maximize the value of K (T), Eq. (3 ·12), which we believe to give a low bound of K (T) because our approximation is an underestimate of the self-energy renormalization effect.*) Substituting Eqs. (3·6) and (3·11) into Eq. (3·16), we obtain We can now see that the contributions from the first term of X+-(ism), Eq. (3 · 9), are less by order of a (T)-1 than those from the second term.
As the second step, we shall choose the following form for the initial trial function,
I)
r;1 (TY r;2 (T)
and accordingly for Ga (iuJn)
Then, following exactly the same procedure as above, we can obtain the selfconsistent equations. The actual calculation is elementary but somewhat tedious. We only give the results 
K (T)::::::::: 
where p and q are numerical constants of order unity. Then, if K (a) is assumed to be well described only by the first dominant term in the exponent, we get some important results. At low temperature, (i.e. T <.Tso; Tso = (1(
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and for the resistivity Finally, usmg the above results and Eqs. (3 · 28) and (3 · 32), we can find the corresponding spectral density Im Ga (c:) as an infinite series of nearly discrete levels locating between I c: I = 0 and I c: J = f U, as is schema tic ally plotted in Fig. 2 (b) .
But we should not mind its fine structures, because they must be only due to the crudeness of our approximation. We might rather rewrite the spectral density schematically as in Fig. 2 (c) 
(5 ·1)
Then a discussion similar to above can be made and it gives exactly the same expressions for various quantities as those given in the previous section, where
T 80 should read U· K (a 0 ). This corresponds to the case Hamann 6 ) studied. The essential feature of his results is the same as ours, which will be discussed in the following paragraphs, though he gave an incorrect spectral density because he did not treat the asymptotic form of the self-energy part at high energies correctly. Now, we shall briefly discuss the essential feature of our results in comparison with the rigorous results obtained by previous authors for the Anderson model or the s-d exchange model.7)- 9 ) The characteristic energy in our problem may be T 80 , whose absolute magnitude is not determined in our approximation but proves to be exponentially smaller than the Kondo temperature Tk~ U exp ( -n Uj8L1 0 ). The susceptibility at high temperature (a 0 2 > ln ( U/T) ~ 1), Eq.
( 4 · 9), does not give a Curie-Weiss law7) but shows extra logarithmic temperature dependence (T ln U/T)-
The resistivity, Eq. ( 4 ·10), seems not to reduce to the results obtained by the simple perturbational studies 5 ), 9
) at high temperature. We therefore conclude that the renormalized random phase approximation 1 > misses some important effects of the spin-fluctuation.
Finally, let us talk about the spectral density. We have seen that the spectral density has a peak at the energy of order U. However, we cannot understand why it is fU but not tU, in our approximation. We are not sure whether it is due to the renormalized random phase approximation or simply to the crudene'ss of our approximation procedure.
